An investigation of the effects of methylmercury in rats fed different dietary fats and proteins: testicular steroidogenic enzymes and serum testosterone levels.
Methylmercury (MeHg) is a testicular toxicant causing reduced steroidogenic enzyme activity, reduced serum testosterone (T) and abnormal spermatogenesis in mammals and fowl. It is also known that certain diets can alter androgen metabolism in rats. Previously we have shown that diets used in the current study impact circulating androgen levels and testicular steroidogenic enzyme activities in Sprague Dawley rats in the absence of MeHg. In the present study, we have investigated the impact of imposing an environmental contaminant (MeHg) commonly found in marine mammals and fish onto the rats' dietary intake of different proteins and lipids in order to determine if the different diets could modify MeHg toxicity in rats. Therefore, we examined the effects of MeHg on testicular steroidogenic enzymes and serum testosterone in rats fed diets containing either different protein sources (casein, fishmeal, whey) or different lipid sources (soybean oil, docosahexaenoic acid (DHA), seal oil, fish oil, lard). Male rats 42-45 days of age (18 per group) were assigned to different experimental diets for 28 days after which 6 rats in each group were gavaged daily with 0, 1 or 3 mg/kg body weight (BW)/day MeHg chloride in 5 mM Na(2)CO(3) solution for 14 days while being maintained on their diets. On the 43rd day of dosing, rats were sacrificed and blood plasma and testes frozen (-80 degrees C) until analysis. Microsomal steroidogenic enzyme activities (3beta-HSD, 17-OHase, C-17, 20-lyase, 17beta-HSD) were measured radiometrically. Serum testosterone was determined using ELISA kits. Testis weights were not affected by MeHg. MeHg at 3 mg/kg BW/day caused a reduction (>50%) in the activity of C-17, 20-lyase in all three protein diets and similar reductions in 17-OHase activity were seen in the casein and whey protein fed rats. At 3 mg/kg BW/day, MeHg reduced 17-OHase activity in the DHA diet but had no effect on 3beta-HSD activity and no inhibitory effects on 17beta-HSD activity. MeHg (3 mg/kg BW/day) caused significant reductions in serum T in the whey, soybean oil and fish oil groups. Interestingly, fishmeal protein but not fish oil offered some protection with respect to maintaining steroidogenic enzyme activities and serum T levels in rats dosed with MeHg. In conclusion, these studies show that different lipid diets can alter the toxic effects of MeHg on male rat steroidogenesis in terms of serum testosterone and steroidogenic enzyme activities.